E-Type Asteroid (2867) Steins as Imaged by OSIRIS on Board Rosetta by Keller, H. U. et al.
CONTENTS Volume 327 Issue 5962
EDITORIAL
126 Spreading the Spirit of EMBO
Maria Leptin
NEWS OF THE WEEK
130 U.S. Panel Favors Wider Use 
of Preventive Drug Treatment
131 2010 Science Budget Not Apocalyptic, 
as Feared
132 After Long March, Scientists Create 
‘Chinese NIH’
132 Europe’s Bats Resist Fungal Scourge 
of North America
133 Fatal Fire and Tritium Poisoning Leave 
Nuclear Labs Searching for Answers
133 From Science’s Online Daily News Site
133 From the Science Policy Blog
NEWS FOCUS 
134 From Medfly to Moth:
Raising a Buzz of Dissent
Gaps in Moth Logic
137 Plan to Merge Texas Schools 
Runs Into Faculty Opposition
138 Next Wave of Metamaterials
Hopes to Fuel the Revolution
140 Virtual Archaeologists Recreate 
Parts of Ancient Worlds
142 The Next Big Beam?
>> Science Podcast
LETTERS
144 Editorial Expression of Concern 
B. Alberts
Financial Conflicts of Interest 
Worth Knowing
K. B. Wray
Honing the Geoengineering Strategy 
B. D. Russell and S. D. Connell 
Incentives: Encouraging Adventurous Ideas
J. A. Trapani et al.
Incentives: Stimulus Missed an Opportunity 
R. Roy
BOOKS ET AL.
146 Idiot Savant 
written and directed by R. Foreman, 
Inside Out
T. Björfors, director,
Kepler
P. Glass, composer,
reviewed by S. Firestein
POLICY FORUM
148 Mountaintop Mining Consequences
M. A. Palmer et al.
PERSPECTIVES
150 Directing the Centromere Guardian
J.-P. Javerzat
>> Research Article p. 172
151 Deep Mantle Properties
K. Hirose
>> Report p. 193
152 Clarity on Honey Bee Collapse?
F. L. W. Ratnieks and N. L. Carreck
154 Valuing Common Species
K. J. Gaston 
155 Electron Nematic Phases Proliferate
E. Fradkin and S. A. Kivelson
>> Report p. 181
REVIEW
167 CRISPR/Cas, the Immune System 
of Bacteria and Archaea 
P. Horvath and R. Barrangou
CONTENTS continued >>
page 134
page 146
www.sciencemag.org SCIENCE VOL 327 8 JANUARY 2010 117
COVER
Corals such as this 150-million-year-old colony of 
Thecosmilia trichotoma (with oyster Actinostreon attached) 
from southern Germany formed reefs during most of the
Phanerozoic eon. These reefs harbored tremendous biodiversity
that was subsequently exported to non-reef habitats. 
See page 196. 
Photo: Antje Dittmann and Carola Radke/Museum für Naturkunde,
Berlin
DEPARTMENTS
123 This Week in Science
127 Editors’ Choice
128 Science Staff
129 Random Samples
221 New Products
222 Science Careers
Published by AAAS
 
o
n
 M
ay
 3
0,
 2
01
6
ht
tp
://
sc
ie
nc
e.
sc
ie
nc
em
ag
.o
rg
/
D
ow
nl
oa
de
d 
fro
m
 
CONTENTS
BREVIA
171 Punishers Benefit From Third-Party 
Punishment in Fish 
N. J. Raihani et al.
In cleaner fish, punishment of foraging 
partners who cheat a client benefits punishers
by increasing future cooperation.
>> Science Podcast
RESEARCH ARTICLES
172 Phosphorylation of H2A by Bub1 
Prevents Chromosomal Instability 
Through Localizing Shugoshin 
S. A. Kawashima et al.
Phosphorylation of the chromatin protein 
histone H2A plays a critical role in 
chromosome segregation during cell division.
>> Perspective p. 150
REPORTS 
177 Quantum Criticality in an Ising Chain:
Experimental Evidence for Emergent 
E8 Symmetry 
R. Coldea et al.
A long-predicted hidden symmetry in spin
ordering has been observed experimentally 
at temperatures near absolute zero. 
181 Nematic Electronic Structure in the 
“Parent” State of the Iron-Based 
Superconductor Ca(Fe1–xCox)2As2
T.-M. Chuang et al.
Unusual electronic ordering was observed in
surface measurements of an underdoped
phase of a ferropnictide superconductor.
>> Perspective p. 155
185 Energy-Conversion Properties of 
Vapor-Liquid-Solid–Grown Silicon 
Wire-Array Photocathodes
S. W. Boettcher et al.
The use of copper catalysts helps to 
increase charge-carrier mobilities 
in silicon microwire growth.
188 Two White Dwarfs with Oxygen-Rich
Atmospheres  
B. T. Gänsicke et al.
Two white dwarfs may have evolved 
from intermediate-mass stars that 
avoided exploding as supernovae.
190 E-Type Asteroid (2867) Steins as 
Imaged by OSIRIS on Board Rosetta 
H. U. Keller et al.
Incident sunlight probably caused this 
asteroid to spin, which redistributed 
its mass and smoothed its surface.
193 Iron Partitioning and Density Changes 
of Pyrolite in Earth’s Lower Mantle 
T. Irifune et al.
Increasing the compositional complexity 
of mantle samples causes an electronic spin
transition to occur at lower pressures.
>> Perspective p. 151
196 Reefs as Cradles of Evolution and Sources
of Biodiversity in the Phanerozoic 
W. Kiessling et al.
Analysis of fossil evidence indicates that 
reefs were disproportionally important 
in the origination of new species.
198 Therapeutic Silencing of MicroRNA-122 
in Primates with Chronic Hepatitis C 
Virus Infection 
R. E. Lanford et al.
Targeting a microRNA required for hepatitis C
virus infection reduces disease symptoms in
chimpanzees.
202 Topology Links RNA Secondary Structure
with Global Conformation, Dynamics, 
and Adaptation 
M. H. Bailor et al.
Topological constraints imposed by the 
secondary structure determine the global 
conformation ensemble sampled by RNA.
206 Structure of an RNA Polymerase II–TFIIB
Complex and the Transcription Initiation
Mechanism  
X. Liu et al.
X-ray structures provide more details on 
the initiation of transcription.
210 A Transient Niche Regulates the 
Specification of Drosophila Intestinal 
Stem Cells 
D. Mathur et al.
Intestinal stem cell progenitors use Notch 
signaling to specify a niche cell that remains
undifferentiated until metamorphosis.
213 Essential Role of the Histone 
Methyltransferase G9a in 
Cocaine-Induced Plasticity 
I. Maze et al.
Cocaine suppression of histone methylation 
in the nucleus accumbens mediates the drug’s
ability to enhance reward.
>> Science Podcast
217 Overexpression of Alpha2A-Adrenergic
Receptors Contributes to Type 2 Diabetes 
A. H. Rosengren et al.
Sequence variations in an adrenergic receptor
gene cause reduced insulin secretion and 
contribute to type 2 diabetes. 
CONTENTS continued >>
www.sciencemag.org SCIENCE VOL 327 8 JANUARY 2010 119
page 152
pages 155 & 181
page 198
Published by AAAS
 
o
n
 M
ay
 3
0,
 2
01
6
ht
tp
://
sc
ie
nc
e.
sc
ie
nc
em
ag
.o
rg
/
D
ow
nl
oa
de
d 
fro
m
 
www.sciencemag.org SCIENCE VOL 327 8 JANUARY 2010 121
CONTENTS
SCIENCEXPRESS
www.sciencexpress.org
Kepler Planet-Detection Mission: 
Introduction and First Results
W. J. Borucki et al.
Initial observations confirm the existence of planets
with densities lower than those predicted for gas
giant planets.
10.1126/science.1185402
Gamma-Ray Emission from the Shell 
of Supernova Remnant W44 Revealed 
by the Fermi LAT
A. A. Abdo et al.
Satellite observations suggest that protons are 
accelerated in the shell of a supernova remnant.
10.1126/science.1182787
A Composite of Multiple Signals Distinguishes
Causal Variants in Regions of Positive Selection
S. R. Grossman et al.
Combining statistical methods detects signals 
of selection with increased sensitivity and a 
lower false-positive rate.
10.1126/science.1183863
Axon Extension Occurs Independently 
of Centrosomal Microtubule Nucleation
M. Stiess et al.
Neuronal polarization and axon regeneration 
depend on decentralized microtubule assembly 
rather than a functional centrosome.
10.1126/science.1182179
SCIENCENOW
www.sciencenow.org  
Highlights From Our Daily News Coverage
Five New Exoplanets Run the Gamut 
From Styrofoam to Ice 
‘Fluffy’ Jupiters and a Neptune-like world bring
astronomers closer to an extrasolar Earth.
Mosquitoes: Love at First Buzz 
Insects mate only with those that can 
sing with them in perfect harmony.
Slideshow: Deep-Sea Spiders Have a Snack 
Robot submersible captures rare creatures 
in the act of devouring sea anemones.
SCIENCESIGNALING
www.sciencesignaling.org  
The Signal Transduction Knowledge Environment
EDITORIAL GUIDE: 2009—
Signaling Breakthroughs of the Year
E. M. Adler
The signaling breakthroughs of 2009 emphasize 
the importance of looking beyond linear signaling
pathways.
RESEARCH ARTICLE: Impaired αllbβ3 Integrin 
Activation and Shear-Dependent Thrombus 
Formation in Mice Lacking Phospholipase D1
M. Elvers et al.
In the absence of PLD1, platelets do not form 
stable aggregates under high shear conditions.
PERSPECTIVE: New Endogenous Regulators 
of Class I Histone Deacetylases
A. Riccio
Extracellular stimuli can elicit alterations in 
gene transcription through regulation of histone
deacetylases by sphingosine-1-phosphate.
PODCAST
M. B. Yaffe and A. M. VanHook
Chief Scientific Editor Michael Yaffe reviews 
the year in Science Signaling.
SCIENCECAREERS
www.sciencecareers.org/career_magazine  
Free Career Resources for Scientists
Taken for Granted: A Shot at Transforming 
America’s Energy Future
B. L. Benderly
A postdoc’s new company wins one of the 37 coveted
first-round ARPA-E grants.
Generating Science and Public Interest
E. Pain
Portuguese cellular biologist Mónica Bettencourt Dias
sees promoting science communication as an integral
part of her job.
MySciNet: Sell Yourself—Refining the Personal
Statement
B. Rybarczyk
A career adviser offers tips on writing a critical piece
of your graduate school application.
SCIENCETRANSLATIONAL MEDICINE
www.sciencetranslationalmedicine.org  
Integrating Medicine and Science
COMMENTARY: Biotechnology—
Delivering on the Promise
J. C. Greenwood
Biotechnology offers concrete hope for biomedical
innovation.
PERSPECTIVE: Antisense Gets a Grip 
on miR-122 in Chimpanzees
A. D. Branch and C. M. Rice
MicroRNAs may serve as prime targets for new 
life-saving therapies for patients with liver disease.
RESEARCH ARTICLE: Modeling an Anti-Amyloid
Combination Therapy for Alzheimer’s Disease
V. W. Chow et al.
Simultaneous reduction of two enzymes involved 
in Alzheimer’s disease ameliorates symptoms in 
aged mice.
SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week
in December, by the American Association for the Advancement of Science, 
1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail postage
(publication No. 484460) paid at Washington, DC, and additional mailing offices. 
Copyright © 2010 by the American Association for the Advancement of Science. The title
SCIENCE is a registered trademark of the AAAS. Domestic individual membership and
subscription (51 issues): $146 ($74 allocated to subscription). Domestic institutional
subscription (51 issues): $910; Foreign postage extra: Mexico, Caribbean (surface mail)
$55; other countries (air assist delivery) $85. First class, airmail, student, and emeritus
rates on request. Canadian rates with GST available upon request, GST #1254 88122.
Publications Mail Agreement Number 1069624. Printed in the U.S.A.
Change of address: Allow 4 weeks, giving old and new addresses and 8-digit account
number. Postmaster: Send change of address to AAAS, P.O. Box 96178, Washington, DC
20090–6178. Single-copy sales: $10.00 current issue, $15.00 back issue prepaid
includes surface postage; bulk rates on request. Authorization to photocopy material
for internal or personal use under circumstances not falling within the fair use provisions
of the Copyright Act is granted by AAAS to libraries and other users registered with the
Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $20.00
per article is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923. The identifi-
cation code for Science is 0036-8075. Science is indexed in the Reader’s Guide to Period-
ical Literature and in several specialized indexes.
RESEARCH ARTICLE: Elafin Is a Biomarker 
of Graft Versus Host Disease of the Skin
S. Paczesny et al.
Plasma elafin levels correlate with graft versus host
disease of the skin and long-term survival.
SCIENCEPODCAST
www.sciencemag.org/multimedia/podcast
Free Weekly Show
Download the 8 January Science Podcast to 
hear about how cocaine alters gene expression;  
third-party punishment in fish; and working 
toward simpler, cheaper particle accelerators.
ORIGINSBLOG
blogs.sciencemag.org/origins
A History of Beginnings
SCIENCEINSIDER
blogs.sciencemag.org/scienceinsider
Science Policy News and Analysis
SCIENCEONLINE
C
R
E
D
IT
: 
C
H
R
IS
 B
IC
K
E
L
/A
A
A
S
SCIENCETRANSLATIONAL MEDICINE
Policy changes that buoy biotechnology.
Published by AAAS
 
o
n
 M
ay
 3
0,
 2
01
6
ht
tp
://
sc
ie
nc
e.
sc
ie
nc
em
ag
.o
rg
/
D
ow
nl
oa
de
d 
fro
m
 
 (5962), 123-221. 327Science 
(January 8, 2010) 
327 (5962)
 
Editor's Summary
 
 
 
This copy is for your personal, non-commercial use only. 
Article Tools
http://science.sciencemag.org/content/327/5962
article tools: 
Visit the online version of this article to access the personalization and
Permissions
http://www.sciencemag.org/about/permissions.dtl
Obtain information about reproducing this article: 
 is a registered trademark of AAAS. ScienceAdvancement of Science; all rights reserved. The title 
Avenue NW, Washington, DC 20005. Copyright 2016 by the American Association for the
in December, by the American Association for the Advancement of Science, 1200 New York 
(print ISSN 0036-8075; online ISSN 1095-9203) is published weekly, except the last weekScience 
 
o
n
 M
ay
 3
0,
 2
01
6
ht
tp
://
sc
ie
nc
e.
sc
ie
nc
em
ag
.o
rg
/
D
ow
nl
oa
de
d 
fro
m
 
